I. INTRODUCTION
Medical simulation as an educational methodology has grown rapidly in the past two decades, due to an increased awareness of the need for patient safety, increased acceptance of the use of simulation as a teaching tool, the need for objective demonstration of competencies, the popularity of this technique among students and the decreasing cost of equipment [1] [2] [3] .
Confirmation of the effectiveness of simulation instructional techniques [4] [5] [6] [7] [8] and of translational outcomes continues to mount [9] [10] [11] [12] [13] [14] [15] [16] . At the postgraduate level, simulation strongly supports the acquisition of expert performance within sound educational theories such as the theory of "deliberate practice" 17 . As a result of these factors, simulation expertise for the training of physicians, nurses, military personnel, and allied health professionals is in increasingly highdemand worldwide [18] [19] [20] .
High quality simulation instruction is dependent on well-informed and trained educators 21, 22 .
Running an effective and efficient simulation center requires not only administrative savvy, but also knowledge of medical education principles, curriculum development, research methodology, and a variety of task trainers and simulators. 1 The development of these skills can take years to master for junior academic faculty members without significant protected time. This has led to a rapid growth in the number of medical simulation fellowships for physicians in the United States there is the potential for significant variability in the training of fellows in different programs. As the number of fellowships in simulation continues to climb, a common understanding of existing and desired core curricular elements would be helpful in creating an overarching framework for ongoing training in the field. Relatively little is known about the collective content and structure of these new fellowship opportunities. The goal of this study is to identify a common set of core curricular elements among existing medical simulation fellowships, and to obtain demographic background information on both participants and leadership involved with such fellowships.
II. METHODS
A web-based survey (www.surveymonkey.com) was designed and circulated to simulation fellowship directors in the United States and Canada.
Participants and Data Collection
Simulation fellowship directors in the United States and Canada were identified by performing internet based searches using online search terms including, "simulation fellowship," "medical simulation fellowship," "surgical simulation fellowship," "medical simulation education,"
"medical simulation faculty education," and "medical simulation faculty development."
Only active programs that had sponsored a simulation fellow within the previous two years and were also planning to recruit a fellow for the following academic year were included. The survey invitation was sent electronically to all fellowship directors of programs that met the inclusion criteria, with up to four reminders in a two-month period. All submitted survey responses were incorporated in the analysis, including responses from incomplete surveys. The survey was conducted in the Spring of 2014.
Survey Design
The survey consisted of open and close-ended questions aimed to identify structural and curricular aspects of the fellowship curriculum. The conceptual framework of Kern's curriculum development was utilized to provide the framework for all questions regarding the fellowship curriculum 23 . The conceptual framework utilized to inform the content of survey questions was that of McGaghie et al describing the 12 features and "best practices" of simulation based medical education and research 22 .
The survey, which included branching options for a maximum of 44 questions, was pilot tested by two physician simulation directors. Feedback was incorporated into the survey prior to dissemination of the survey to participants. The University of Illinois at Chicago Institutional
Review Board granted exemption of this anonymous research study.
Data Analysis
Survey results were analyzed using Microsoft Excel and Stata11. Frequencies, means, and ranges were calculated as appropriate. Open-ended written responses were categorized and grouped utilizing a grounded theory approach to identify themes 24, 25 .
RESULTS
A total of 31 simulation fellowship programs were identified ( 
Curricular goals and objectives:
Formal goals and objectives were reported in place for 86% (19/22) of the simulation fellowships. However, only 55% (12/22) of programs enumerated those goals and objectives; these were reviewed and qualitatively assigned to 10 categories (TABLE 3) . Among those who responded, the most commonly listed goals and objectives related to simulation curriculum development (100%), simulation operations and training environment setup (100%), research (92%), educational theory (83%), administration (83%), and debriefing (67%). Only 42% listed formal training in assessment methods as a goal or objective.
The objective identified as needing updating most frequently included outcomes/assessment methods. The curricular objectives fellowship directors wanted to add or enhance most were high-stakes testing and scholarly writing. The most desired competencies for incoming fellows to have prior to starting the simulation fellowship were research methodology (57%, 12/21) and scholarly writing (48%, 10/21). Eighty-one percent (17/21) of fellows were perceived to be able to effectively debrief with minimal guidance from faculty within 6 months (TABLE 5) . Similarly, 86% (18/21) of fellows were able to utilize a high-fidelity simulator within minimal guidance within 6 months.
Fellowship directors reported that the most difficult objectives for the fellows to master included scholarly writing, outcomes/assessment methods, debriefing principles, and high-stakes testing (TABLE 4) . Despite indicating that outcomes/assessment methods were difficult to master, only 12% indicated a desire to add or enhance this training as part of their curriculum. 
III. DISCUSSION
This study provides a snapshot in time regarding the structure and content of medical simulation fellowships in North America during a period of rapid growth. Over three quarters of all responding programs had existed for less than five years. This rapid growth is a reflection both of the demand for faculty with simulation expertise and of the increasing popularity and effectiveness of simulation as a teaching methodology. As in many developing fields, most of the fellowship leaders responding did not have access to formal simulation fellowship programs in preparation for their current role. Over three-quarters of fellowship directors indicated that a set of consensus national guidelines would benefit their fellowship program. With such rapid growth in the field, these directors are reflecting a common desire for standardization of curriculum to ensure the quality of existing programs, enhance development of new programs, and provide a baseline standard skill set for graduates that will go onto leadership positions in the field.
Among surveyed programs, there appears to be a shared core set of goals and objectives including simulation curriculum development, simulation operations and technology, educational theory, research, administration, and debriefing. This skill set was endorsed by two-thirds of all programs and embodies the core curricular elements currently required from the majority of simulation fellowship programs in North America. Additional competencies reported in this study include: assessment, high-risk communication, patient safety training, and product development (three-dimensional "3-D" printing in simulation training is quickly finding its way into healthcare education). [26] [27] [28] This skill set is similar to previously published studies on Medical Education fellowships, however, these programs tend to have less of a focus on medical program. 33 The first two VA simulation fellowships were sponsored in 2013 (Pittsburgh and San
Francisco) and as of 2015, has grown to 6 programs. 34 Once a consensus skill set is established for simulation fellowship programs, the development of nationally recognized certificate and
Master's programs tailored to medical simulation may expand as well. These courses of study can provide a more focused foundation for simulation fellows than can be found in more general healthcare educator program or degree offerings.
The core curricular objectives of this study are reflective of the majority of objectives identified in other established fellowship curricula. For a side-by-side comparison of the educational objectives identified this study, those listed in the VA hospital curriculum, the ACS AEI educational fellowship curriculum, and the SAEM educational fellowship criteria, see table   7 . The SAEM objectives are not specifically tailored to simulation and encompass general criteria for educational fellowships. Simulation fellowships focus their training on several aspects of one particular teaching methodology (simulation), and identify several more objectives focusing on this skill set. Across this study, the VA and ACS fellowship criteria, the following objectives overlapped: curriculum development, research, administration, debriefing, and assessment. Interestingly, the ACS program did not list simulation operations, whereas this study and the VA do, and there appears to be less focus on the training of "running a simulation center" and more of a unique focus on faculty development, train-the-trainer programs, and human resource development. This is the only fellowship curriculum that explicitly listed those objectives in their curriculum. This is likely multifactorial, but may stem from the need for a greater number of trained surgical educators nationally and the growing clinical demands on surgeons at training programs 35, 36 . Therefore, one can postulate that the greatest pressing need at this time is to develop surgical faculty to be expert educators in the immediate future and, consequently, less emphasis is identified on the administrative objectives of the job. In contrast,
the VA fellowship has a distinct group of listed objectives focusing on administration and operations. The VA explicitly lists leadership training, health system engineering, and negotiation skills in their objectives, which is distinct from all other fellowship curricula and also listed in the objectives of various administration fellowships throughout the US 37 . This is likely included in the VA curriculum as the VHA system is a large government entity and has several administrative and bureaucratic challenges. Navigating this large organization and exercising positive change can be difficult and such objectives are likely included to provide the skills necessary to be successful in this environment.
Nearly two-thirds of all programs have no formal training in the use of standardized patients; the primary modality of simulation utilized in these post-graduate fellowships is mannequin and/or task-trainer based. The lack of standardized patients as a teaching methodology in simulation fellowships may be due to the limited utilization to date of standardized patients in post-graduate medical education compared with undergraduate medical education, and the lack of standardized patient facilities in many simulation centers. This finding suggests an opportunity for programs to introduce an additional modality of training for the development of simulation fellows, especially for those with interest in medical school curriculum development (e.g., objective structured clinical exams or OSCE's).
Simulation educators espouse deliberate practice, the need for intensive, repetitive focused The lack of summative testing of fellows is not surprising, yet may be representative of the significant lack of objective measures of good teaching in many educational environments, including simulation. One exception to this is the Debriefing Assessment for Simulation in Healthcare (DASH ©) 38 tool which has demonstrated preliminary evidence of reliability and validity. [39] [40] This tool provides summative assessment for post simulation debriefing in a student version (DASH-SV) for students to rate their instructors, a rater version for faculty trained raters to rate their faculty, and an (DASH-IV) instructor version for self-assessment. 38 The need for the development of additional objective measures of teaching quality is paramount in an educational subspecialty dedicated to excellence in education. Inevitably, as this specialty continues to grow, the development of a comprehensive fellowship assessment needs to be developed. The development of simulation fellowship specific core competencies and milestones, similar to the ACGME Milestones, would provide a set of uniform assessment goals readily available to all program directors.
Simulation fellows in well thought out programs with carefully planned curricular blueprints will develop the ability to incorporate a variety of practical educational methods that can be created from existing resources and match sound educational theory to curriculum goals and objectives.
A multi-pronged approach utilizing several distinct teaching techniques can provide opportunities for self-assessment, reflection, formative feedback, and summative assessment regarding which strategies the fellow will utilize with future learners and where their individual strengths and weaknesses lie in the use of these strategies as they develop expertise during their fellowship period. 41 Graduates of such fellowships take prominent roles within academia and the development of these individuals has a far reaching impact within their respective communities as educational leaders. It has become apparent that the time for consensus guidelines and specialized courses for medical simulation fellows has arrived.
This study had several limitations. Although attempts were made to identify all medical simulation programs, some programs may have been missed if they had no web presence or the contact information provided was not up to date, limiting the opportunity for some programs to respond. The anonymity of the survey made it impossible to compare the demographics of those who completed the survey to non-responders. In addition, the rapid growth of additional programs during the study period provides a limited view of the most newly developed programs demographics and curricula.
Conclusions
Simulation fellowships are experiencing a period of rapid growth. The need for the development of a common set of programmatic guidelines is endorsed by a majority of fellowship directors.
Information on current training practice and patterns can help inform the development of a shared curricular framework for fellowships in medical simulation. 
